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R Analyfical Resources, Incorporated - ' '
a Analytical Chemists and Consultants o

May 0, 2005 ' .

Ms. Pam Moriitl

oM |
11811 N.E, First Street
Suits 201 ‘
Bellevue, WA 08009 .

RE: Project ID: Norwegian Satuvon / 5000—-36262 Task9
- ARX Job No: HZ96 - .

Dearl’am

i ‘?\u’

PIéase :ﬁnd enc!osed the ongmal cham\efcustody dacﬁmantatmn (COC) and ﬁnal -
+ analytical ; results for ihe sample from the > project refeteticed above: Analytwal Resources -
- o Ingp (ARI) acc:epted two water samptes on-April 29,2005 ARI received the. s&gnplm infact
* gnd in good conditi ‘xw @screpanc:es between the CUC and the sample ‘
o coniéiners label o , :
- PRI 4 1" .
'I‘he samp!es were analyzed for total arsenic Ieferancmg US EPA mcthod 2{)0 8 Quahty
- ccntroi aualyses are mcluded for your review.

) Na analyttcal camg caﬁons were noted for these’ analyses: A copy of these; J:eports and aII
" associated raw data will reniain on fils with AR If ou have 2 any questlons orF reqmrc '
additional mfonnatmn, please contact me at your convemence

Respectfully, ‘ _ _
ANALYTICAL REsoﬁRCEs, m{:. ' o .

y@oéy%f

Mary Lon Fox
Project Manager
‘Phoner 206-695-6211

‘ Enclosures
co: file HZ06
MLF/mif

4611 South 134th Place, Suite 100 « Tukwila WA 98168 » 206-695-6200 « 206-695:6201 fax
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:INORGBNICS ARALYSIE DAEA.SHEET
FOTAT: METALS
Page- loE 1

Lab Sample ID: HZBBMB
LIMS IDs 05~?467 ’
Mabrix: Water

Data Release’ Authorized
Réported: 05/06/05

Analysxs Analysis

Sample ID; METHOD BLANK

QC Repurt No: HZ96-CDHM
Project: Norwegian Salmon
50Q0-36262 TASKQ
' bate Sampled: NA ’
‘Date Received: WA

1

ANALYTICAL
RESOURCES &/
INCORPORATED

Prep Prep ] . ) ’ S ..
Meth Date Mﬁthod; T CAS Number Analyte R e/t - 0
200.8 05/033/05 ' 200.8 05/05/05 7440-38-3  Arsenic 0l

U~Analyte undetected at ngen RL

jRL~Repart1ng Limit

_FORM-I

0.2: 0




ANALYTICAL @
RESQURCES

U~Analyte undetected at given RL

Ri~Reporting Limit

FORM=Z* '

L INCORPORATED
INORGANICS AMALYSIS DATA SHEET : :
TOYAL, METALS ‘ : Sample ID: MW 33 -
Page 1 of 1 SAMPLE
Lab Sample ID: HZ96A QC Report Wo: HZ36~CDM
LIMS ID: 05-74867 Projéct: Norwegian Salmon
Matrix: Water AR * BQO0-36262 TASKY
Data Release Authorized Daté Sampled: 04/28/03 - .~ :
Reported: 05/06/05 Date  Received: 04/239/05
Prep Prép Analysis Jmalysis - \ : o
Meth. | Date Methéed | CAS Number = Analyte - wa/n 9
200.8 . 05/03/05 200.8  05/05/05 7440-3852  Avsenic 0.2 0.8




ANALYTICAL @

" RESOURCES
) . . : INCORPORATED
INORGANICS ANALYSIS DAWA SHEET . . ' .
TOTAL METALS . Bample ID: MW 54
Page 1 ofl ‘ \ : SAMPLE
' Lab Sample ID: HZ963 - QC Report No: HZ96-CDM
LIMS 1b: 05-7468 Co Project: Norwegian Salmon
Matzrix: Watér S : 5000~36262 TASKS
Data Release Authorized . Date Sampled: 04/28/05
Reported: 05/06/05 : ‘Date’ Received: 04/29/05
Prep Prep Analysis Analysis R
Meth  Date Mathod  Date- - CAS Number - Analyte RE g/t Q-
200.8 05/03/05 200.8 05/05{05 7440-38~2- Arsenic 0.2 0.6

Bmﬂﬂalyta undetected at given RL
RI~Reporting Limit

FORM-I'




ANALYTICAL

RESOURG!_ES
. INGOFPORATED
INORGANICS ANATLYSIE DATH SHEET ; .
TOTAL METATLS Samplea ID: IAB CONTROL
Page 1 of L
Lab Sample ID: HZI6LCS. QC Report No: HZ96-CDM »
LIMS ID: OB-7467 Project: Norwegian Salmon
Matrix: Watexr 500036262 TASKYS
Data Relesase.Authorized: Date Sampled: NA
"Reported: 05/06/05 Date Received: NA
BIANK SPIKE QUALITY CONTEOL REFPORT
 Analysis Spike Spike Cg
Analyte Method : Found _ Adlded ' Recovery
Arsenic 200.8 25.1 25.0 4 100%

Reported in pa/b

. FORM-VII




ATTACH?MENT B

' GROUNDWATER DATA ANALYSIS |

GROUNDWATER f‘OMPLIANCF MONITORING CLOSURE REPORT
Norweglan Salmon Industries Site
Gig Harbor, Washington

Rarallon PN: 879-003

EAProjtas\ 878 Manson Const CoNETI003 Notwapinn SnimobRepon AClosust RepurttGW Complizees Monitesing Closure Rprt.&n:



szmSphere Censwllfmg Alr Water Fm’e&
Earih

10002 W. Potter Drive ¢ Peoria, Arizona '85382-3552 + Phonet 623-266-0097 + E-mail:
lalka@cox.net

Groundwater Data Analysis

Intmductmn N

'flns document presents the results of graphical and stetxstwal data analyses cqndueted on-
conformational groundwater: samples obtained from the Norwegian Salmon-Fisheriés (NSI) site
Iocate& near. Gig Harbor, Washington. Cleanup, activities. at.this site.were' compléted  under.
Washmgton Department; of Ecology, (Ecology) Agreed Order No. DE 97T€-5438: ~The, purpose:
ofvthe data. analyses. was: to confirm-the long-term, effectiveness .of upland. source- renioval. in.
eventing, future, contamination. of marine. sediments: During. the autumn of 2004,: Ecology
“expressed concel bout potential: impact to groundwater and-marine sediments: froni a: small;
voliime of arsepic; bearing soil, left in place near former Test Pit 147 This test pity excavated and:
sampled inn 1998, is located near the west side of the upldnd soil aréa at the toe of a steep coastal

+Test Pzt 14 is- towards weH MWBA wlnch i '-}ocated on:the east--

Water sampies used for the anai. /ses. were. collected from autt;mn 2002:, hmugl spnng 2005 at;- ,
wells MW1, MWJ, MW3A and MWS/SA All data plots and caleylations were completed in
accordance with Ecology and US Env:ronmental Protection Agency (EPA) required or
recommended procedures as discussed in the documents.listed in the:reference section.at the end,
of this document. For graphzcal data analysis, arsenic concentrations versus time plots were
‘©o structed These- ' lots show that, groundWater quality has attained steady-»atate «conditionis:at the .
_ w. that arsenic.concentrations it quaxt rly: groundwate samples’
are‘beiew lts clg ,‘nupﬁ stand_ of 3 ug/L Statxsucal data; analys ethods’ weretused.'to
document thie attainment of arsenic’ s cleamip standard and to.predict. he: Iong—term effeetsveness.

of upiand source removal on mamtazmng this comphanee

Ca T

GF ndwate. elevat:ons measured ‘for qua:teriy memtonng at weiis MWk &
MWSIS_A and assoelated tide heights are listed in Table 1. Tide height data i is- referenced to the
m lower Jow. water (MLLW) rnark These data eonﬁrm that quarterly g undwater samples‘- ‘

dwater flow is directed 'f‘ruom the north and south pemens of the site towards MW3A which .
in the middle of the sife.

Field parameter measurements and arseric data for groundwater sampies eeIleetec[ ﬁom MWi
MW2, MW3A and MW5/5A are listed in Table 2. Note that samples coliected fiom MW3A and




Env:troSphe,re Consultmg Air Water Fire &
Earth ‘

10002 W. Potter Drive ¢ Peorla, Arizona 85382~2552 + Phone: 623~266~€109’f + E-mail:
lalkn@cox.net
MWS5/5A in the autumn of 2002, 2003 and 2004 have high specific conductance mdlcatlng salt
water infrusion.

During cleanup action, EPA Method 200.8 (JCP-MS) was used to determine ofseoic in
groundwater. According to EPA and the US Geological Survey guidance documénts, arsenic

concentration determined by this method can be biased high due to chloride and bromide .-

interference effects. These two’ eiements are found at'elevated concentratiohs in salt water. OF
the three high specific conductance occuriences, ‘oilly* ‘the October 2004 samples fiom wells
MW3A' and MW5A were properly corrected at-the laboratory for ¢chiloride” and bromxde
interferenice effects! The November 2002 and October 2003 samples obtained fioni MWSA Wweré
only: corrected: for. chlotidé and are considered dath ‘outliers since they' have beén prev:ousiy
* démonstrated to be in ervor, A discussion of these datay the natura and magmtude ‘of bromide
interference. effécts’ and. the corrective actions: taken to: address < this analyncai problem are;
' presented m a February 17 2005 letter to Ecoiogy (En\riroSphere Consultmg 2005) S
S L
Atk groundwater smnpies coileoted durmg the 1999-2000 wmedaal mvestxgataon (RI) were
analyzed using EPA Method 7060A (atom absorptxon spectroscopy) “Method - 70604 is rot”
affected by the presence of chioride and bromide in water samples Arsemc data for th:s ttme
penod erefoxe represent pre—claanup actzon groundwater qual:ty B :

sl

Arsemo da’m for Rl auct chanup act:on groundwater samples aré shown on F:gures 1, Z3and 4

These figurds ‘are’ concenfiation versis time: piots for-wells” MW, - MW2; MWB/BA and

MWS5/MSA and’were: prepared iir-dccotdance’ with- US*EPA gu:dance (US E?A 1992) Plots
4 molude afsenic’s 5 ug/L cleanup standard for reference P i

- *
. Cee - R A
CE e ot et FaP L

Note that RY first quarter groundwatar samples for all wells were analyzed using a pmctwal
quantutauon limit (PQL}) of 50 ug/L. Subsequent sample anaiyses used-a PQL of 1 ug/L. For
cleanup dction groundwatér sample analysis, the PQL for arsenié 'was3:3 ug/L: fromi September
2002 to JuIy 2004 and 0.5 ug/L. for October 2004 to April 2005. For these data plots non—detect
ars::mc ' 'uits were replaced wath ‘é’ t‘ha 1999 and 2002—2004 PQLs (25 ugfL or 1 7 ug/L)

At well locatlons MWI and MWE the three romammg RI groundwater samples had vanable
~ arsénic concentrations but their arithmetic means are greater than'the’ 5 4g/L oleanup standard:
. After cleanup activity was completed in August 2003, arsenic conoentratlons in groundwater
samples: col!acted ﬁom September 20{}3 through July 2003 were all Iess than the oleanup
standard. "7 - BEEAE -

o s
RIS TR N A

- At well location MWS3, arsenic concentrations in the three remaining RI samp[es were all beiow
the cleanup standard. At well location MW3A4, all but one of the cleanup samples were less than

"the 5 ug/L cleanup standard. The single cleanup sample éxceeding the standard was ‘reportéd as
5. 5 ug/L and was collected in November 2002 a time of knovm salt water mtrusmn

SANT ;




- EnvireSphere Consulting: 5 dir Water Fire &
' Earth | |

10002 W, Potter Drive + Pearia, Arizona 853822552 ¢ Phone: 623-266-0097 ¢ E-mail:-
lalka@cox.net ‘ ' _
At well 15cation MWS, the mean arsenic concentration for RE data is greater than the 5.0 ug/L
cleanup standard. After removal of all contaminated soil near MW4 and MWS, groundwater
samples collected from well location MW5A from January 2004 to April 2005 all contained less
than 5 ug/L. - : _ L

Statistical Data Analysis

' Statistical analysis results for arsenic data from wells MW1, MW2, MW3A and MWS5/5A are
listed iri Table 3. As recommended in Ecology®s guidance document for site managers, the 95%
upper confidence level (UCL) of the median was used to compare individual well resulis with the

- 5.0 ug/L arsenic cleanup standard. When non-detect results were reported, a concentrafion of
one-half the PQL. was used (e.g. 1.7 ug/L): PQL was lowered to 0.5 ug/L in late 2004 when a
new project laboratory was selected. . : :

Thie 95% UCL of the medians for wells MW1 and MW2 using five samples (September 2002
throngh July 2003) are 2.6 and 2.7 ug/L. The 95% UCL of the median for well MW3A using
eight samples (November 2002 to April 2005) is 2.8 ug/L and the 95% UCL of the median for
well MW5/5A using nine samples (Febiuary through July 2003 and January 2004 through April .
2005) is 3.2 ug/L. Table 3 also lists the sample means for the evaluated samples. The 95% UCL
of the means were not calculated but can easily be shown to be fess than the cleanup standard.

Long-Term Effectiveness
Upland area source removal action completed in August 2003 has resulted in aitainment of the
" arsenic cleanup level for groundwater. A covenant excluding future subsurface excavation below
the' 2-foot clean-soil cap ensures that site hydrogeology and groundwater flow direction will
* remain stablé. Arsenic concentration versus time graphical plots indicate that groundwatéer quality
beneath the site is stable. Statistical data analysis of arsenic in groundwater demonstrates that the
95% UCL of the medians for groundiater collected at well locations MW, MW2, MW3A and
MW5/5A are below the 5.0 ug/l cleanup standard. In addition, samples from the last seven
quarterly rounds at MW3A and the last six quarterly rounds at MWS5A are below the arsenic
cleanup standard. There is no indication that the small volume of arsenic contaminated soil left in
place up-gradient from well MW3A is impacting groundwater quality and marine sediment.

Reférences

Environmental Protection Agency. 1992. Methods for Evaluating the Attainment of Cleanup Standards,
~ Volume 2: Ground Water. EPA 230-R-92-014. July.

_EnviroSphere Consulting, 2005, Arsenic in Groundwater and Evidence for Salt Water Intrusion. Letter to
Ecology dated February 17, 2005.




warwSphere (strmmg 5% Air Water Fire &
Earth

10002 W. Potter Drive + Peorla, Arzmna 85382-2552 + Phone: 6”3~266-€)097 + I,}umazi
lalka@ecox.net ‘
Washington State Department of Ecology. 2001. Model Toxics Control Act Cleanup Regnlautm Chapter
173—340 WAC. Publication Nc 94-06. Amended 2001.

' Washmgtoa State Dapartment of Ecology 1995, Guidance on Sampling and Data Analysis Meth{)ds
Pubhcatmn No. 54-49,

Washington State Departmenf of Ecology. 1992. Statisticai Guidance for Ecelogy Site Managers.
. Publication No. 92-54. ,




Table}

Groundwater Elevation and Tide Dain
Mansen Construction Co./NST Site
Gig Harbor, Washington

Mositoring | -Pafe™” |- Thme Top of Crsing Pepth (o Graundwnmr . Tidc D‘ﬂm** -
_ Well Mcasurad Megsured | Elevation n,h Grmmdwm:r* o i K
— . Ao (hodry o eaty: | it (fces), {feet} . {hour}
MWl .(}9!04/02 1330 0 0 i} 41‘ “NR . NR”
BT VLY R B o J ER {1 04 NR
+ DRIOR0Y 14:30 ’ 1641
{ " 1447 j i 1557 :
1148 L. 100 ;1306. .. §
L1000 . | 10 104
LT E S 1500
13: 08 S | 1353
130§ 1353
L. B0 i L B53e
S OIAN0s. [ 135 | 1003 1542
. 34,,04/28!05' I 5 1436
MWZ |y UOA02 |, 1Z10 - NR
O1A0800% L b : N
SR TIVC 1641
T 1557
MWIA
- 0720004
10425104
013105
04728105
WIW5. 05704102
11704102 .
02/08/03
05/08/03 | 14z
Q771570377 7 L
MWS5A 10/23/03
. 01726/04
Q422104 : )
g720004 13:07 ! :
12504 ©g43. 1104 .48 2.5 853
0i/31/05 1525 Torrod F26 29 £542
- (4428105 14:00 . §1.04 1.06 2.3 1456
Nofes

Fickd dnta colloetad by Camp, Dresser aod MoKee 2003 (o 2005),

s} Beoehennrk bs o Z 1t by 6 R bonrd Jocated jitst stthenst of VIW3.on the eifpe of e ambanfanent
nbuvescnwnter. Benchmark ks pssurmed {0 be po arbm‘my dafum of 10.00 feet

b} Rm:rvcjr on 973/03 using poushernmost wood pIHuz ear MWIA.

MLIWY - Mean Lawer Low Waler. . % - rensured from top of coximg

NM - not measured, . 4% heipht above or betow MLLW

NIt - not reporied B

BrviroSphiere Consulting

My 31,2005




Table2

Groundwater Field Parameters nnd Arscmc Concentration
Manson Construction Co/NSY Sife
Gig Harbor, Washinglon

Mumluring i

“Date

hpeml‘ N

' Temperature | -

'rurp_iq"}gr :

. Arsenie

| oesipes | M
< onisios |

0123/03

/25104

Wci! Sampled | Conductencel - . R
e . | (mSfenj gLy
MWI' LR B - I » <00033°
. - 11704102 203, - 0.0038:°
GAN0R03 | 203 00T
, ossns | M <0 0633 5
i Q1303 177 .0
MW2 09’0{[02 : i85 K8
R gz ) L 1set e b sd0¢
02/03;93
95’03?03
e 87/15/03
MW3A. |7 0904403
11042
N 02]08[03 "

CL3105

o 94/28/55 -

COOUR3 .| k22
©-05/08/03~ | - N
01303, | S00,
10723703 |~ - 7680
ofRga |
o 04’22!04 RO YEEEEET)

09/04/02

11704702

07120!04
10125/04

0!!31!05

EnviroSphere Constlting

- May 31, 2005




Table3

Statistival Datn Analysis ]
Mansen Constryction Co./NS1 Site
Gig Harbor, Washinpton

 MW3A snd MWS/54- . <

. MWI and MW2
Datn Summnry Statisiical Data . . Statistien] Data:.
Meuitering]  Dafe Arsenie | Arseuin Numberof | - MWI MW2 Nnmberur MW3a, MWSISA
Well Sampled | Ridata | CUdatd : Bamplés | Cleanip | Clepnbip | - Sﬁmplcs Cliamup’ " Cltinup
- b (epd) | fegll) PSR {ug/L} (ﬂgfL) (g 1 (ugiL}
MWI 06/25199 5. : DR REESTEE
09/23/9% H 3 39 e 41"', R I b -66
12022199 4 Y N P X | e 1T ] 2 <54
- §_03/20100 i L 3 [ S R v S O 3 43
MW1 09/04/02 17 4 SR O TR PR B S 4 L7, X
: 1304402 39 . & PO I N T A 5 L7
Q2108103 17 " ‘ s 7’
050903 17 A 06
- R : 1.7 REE a6
MW2 06125159 25 o o s L9 :
. 0023799 5 Menn -5 O 2z Mean :
12022/59 10 E 10 1i sn
(3/20/00 il o | Median | 37 - L7 Medhin . | .
MW2 45/040% ‘ 17 P 9S%UCL |- i B S 95% UCL | ;
- FHO4/02 17 - of Medinn. | of Median, ;
0208403 41 . .
03/09/0% 1.7
R R LiA G L7 - T MW :
MW3 06725199 25 . Cleannp .
g’ 09423799, 035 i i
12022499 05
. 03/20/00 f
TOMW3A 11704/02 55
‘ . 02/08/03 17,
05/05/03 17
015103 17 .
HN23/03 36 .
12304 08 "} TR UCL |
01/31/05 12 h ‘of medinn |
. - DA128105 08
MiVs 06725099 | 25 R
23799~ 5 :
12122199 8 0
03720000 3 .l
MW5 02/08/03 i 66.
" 05105703 43 1
- Q115103 58 i
MW5A | O1726/04, A S
(4722404 SIT b
0720004 1
10125104 06,
Q1431705 05-°
Q4/2B/08 06
Note: |

Chemient duty nmalned from Conip, Driesser & McKee, Im“.

fa i remedint Fﬂ\’cs!}gulian Zatn -

CU data -c!cauup nethnn datn’
" Now '02 sestnic dotn (32 ug/L) and Oot 03 arsenic dnlu {36 wgfL}
Chdaride and bremide can couse Iterfercdes with lC’l“ M5 :muiy.'sis Qce D4 dnia werd

Er;\_r_i_rquhcre Consulting -

ay 31,2005




Figure 1: MWE - Arseplc Cone. vs Time
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Figure 2: MWz ’;Ar.ffenic Cone. vs. Time
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